Introduction
Schizophrenia is a complex, heterogeneous mental disorder which was ranked as one of the global top 25 causes of disability in 2013. 1 Schizophrenia is characterized by positive and negative symptoms; positive symptoms include delusions, hallucinations and disorganization of thought and behavior, whereas negative symptoms are categorized as a deficit or loss of function including blunted affect and social withdrawal. 2 Negative symptoms can be further distinguished as primary (arising from the pathophysiology of schizophrenia), or secondary (arising from other factors including poorly controlled positive symptoms). 3 Negative symptoms are proposed as one of the major causes behind the loss of vocational 4, 5 and social 6 function associated with schizophrenia, and represent a large psychological burden on informal caregivers, 7, 8 and an economic burden on health systems and society. 9 Several studies have found negative symptoms to be associated with decreased quality of life, [10] [11] [12] [13] although there is a minority of evidence to the contrary. 14 In addition, the negative symptoms of schizophrenia are associated with reduced treatment compliance, which is in turn associated with poorer clinical outcomes. 15 Despite the potential deleterious impact of the negative symptoms of schizophrenia on patients, caregivers and society, effective strategies for the treatment of negative symptoms remain an unmet clinical need. Although metaanalyses have shown that first-and second-generation antipsychotics have some efficacy for reducing negative symptoms, the majority of previous studies were conducted in patients in an acute episode of schizophrenia with predominantly positive, or mixed (positive and negative), symptoms. [16] [17] [18] Therefore, negative symptoms were likely to have been secondary to positive symptoms, and any true reductions in negative symptoms observed in these studies are difficult to separate from those caused by amelioration of positive symptoms. Despite this, several pharmaceutical treatment strategies have been investigated specifically for the treatment of negative symptoms, including the use of antipsychotic drugs, alone and with add-on antidepressants or glutamatergic compounds; however, the effectiveness of these strategies has been inconsistent. 19 Furthermore, the clinical benefit of reductions in negative symptoms observed with these existing treatment approaches is also unclear. One 2015 meta-analysis of all extant treatment approaches revealed that significant clinical benefit, measured by reduction in Clinical Global Impression Severity Scale (CGI-S), was not achieved, despite significant reductions in negative symptoms. 20 Amisulpride is a second-generation antipsychotic which has been shown to be effective for the improvement of both positive and negative symptoms of schizophrenia. 21, 22 Unlike the majority of second-generation antipsychotics, amisulpride has been investigated in randomized controlled studies for the treatment of patients with predominantly negative symptoms of schizophrenia. 23 Data from many of these placebo-controlled trials showed that amisulpride effectively reduces negative symptoms in patients with predominantly negative symptoms. 21, 24, 25 However, typical of all antipsychotic medications, heterogeneity of response was observed. 26 Based on these trials, the approved dose of amisulpride for the treatment of negative symptoms is 50-300 mg/day.
Given the small number of previous trials conducted specifically in patients with predominantly negative symptoms of schizophrenia, there are limited data on the treatment of such patients, and this is particularly true for the Chinese population. This post hoc subanalysis of the Effectiveness and Safety of Amisulpride in Chinese Patients with Schizophrenia (ESCAPE) study was conducted to assess the effectiveness of amisulpride for treating the negative symptoms of schizophrenia in Chinese patients with predominantly negative symptoms.
Methods

study design
The ESCAPE study methods have been previously published. 27 In brief, the ESCAPE study was an 8- 
Patients and treatment
This post hoc analysis included adults 
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amisulpride for negative symptoms of schizophrenia negative symptom scale score .20 and PANSS negative symptom scale score . PANSS positive syndrome scale score. Patients scoring $4 (moderate) on at least 2 positive subscale items were categorized into the prominently positive group. Eligible patients could be treatment-naive or have received previous treatment with an antipsychotic and switched to amisulpride due to suboptimal treatment effect, unacceptable tolerability or other reasons. Key exclusion criteria included refractory schizophrenia or failure to respond to a full dose and full duration treatment with clozapine, contraindications to amisulpride as described in the Chinese package insert, previous or current use of amisulpride, receiving treatment with clozapine in the previous month, or long-acting antipsychotic agents in the previous 2 months, receipt of electric convulsion therapy or modified electric convulsion therapy in the previous month, and unsuitability for participation in a clinical trial due to follow-up compliance or safety issues, as assessed by the investigators.
All patients received amisulpride tablets (50 mg/tablet) administered orally for 8 weeks, in accordance with the approved Chinese labeling (accessed October 2015). For patients with predominantly negative symptoms, amisulpride was initiated at 50-300 mg/day and the dose was titrated based on a patient's individual response 1 week after initiation of treatment. Doses .400 mg were administered using a twice-daily dosing schedule. In order to limit withdrawal reactions in patients switching from other antipsychotic medications a cross-titration scheme was used whereby the dose of the previous medication was gradually reduced as the amisulpride dose was uptitrated, with the aim of complete discontinuation of prior medication within 1 week.
Certain concomitant medications were permitted during the study. In order to control insomnia, zolpidem (#10 mg/day), zopiclone (#7.5 mg/day) or zaleplon (#10 mg/day) was permitted. Benzodiazepines were permitted for management of agitation (,1 week continuously) and anxiety (,2 weeks). Anticholinergic agents were approved for the treatment of extrapyramidal side effects. No other concomitant medications or therapies for the treatment of schizophrenia were permitted and all approved concomitant medications were given $12 hours prior to any of the effectiveness or safety assessments.
endpoints
The primary endpoint of the present analysis was the proportion of patients achieving a $50% decrease in PANSS negative score from baseline to week 8. Other endpoints included the proportion of patients achieving a $20% decrease in PANSS negative score from baseline to week 2, change in PANSS total score and PANSS positive and negative symptom subscales from baseline to weeks 2, 4 and 8, changes in the individual items of the PANSS negative symptom subscale, changes in the CGI-S, and safety endpoints. Treatment-emergent adverse events (TEAE) were defined as AEs that had an onset date, or a worsening in severity from baseline (pretreatment), on or after the date of first dose up to date of last dose of amisulpride.
statistical methods
Descriptive statistics were used to summarize demographic parameters, the use of concomitant medication, the individual items of the PANSS total score, positive and negative symptoms subscales, CGI-S and safety data. All continuous endpoints were calculated as the mean value for the entire analysis population. The proportion of patients achieving a $50% decrease in PANSS negative score from baseline to week 8, and a $20% decrease in PANSS negative score from baseline to week 2 was calculated using a last observation carried forward approach to account for missing data.
Simple kappa coefficient "k" was used to assess whether agreements between variables would be expected purely by chance, with magnitude reflecting the strength of agreement; a k value, ,0.40 was considered poor, 0.40-0.60 moderate, 0.60-0.80 good and 0.80-1 excellent. All AEs were monitored using open AE reporting and coded using the Medical Dictionary for Regulatory Activities. The number and proportion of patients reporting TEAEs were summarized by system organ class and preferred term. Statistical analyses were performed with SAS version 9.2 (SAS Institute, Cary, NC, USA) on a Windows ×64 operating system. SAS procedures PROC FREQ and PROC MEANS were employed to obtain summary statistics.
Results
Patients
A total of 26 patients with predominantly negative symptoms of schizophrenia were included in the present analysis. Of these patients, 58% were male, the majority had undifferentiated schizophrenia (62%) and 89% had received previous treatment for schizophrenia ( Table 1) . The reasons for switching medication to amisulpride were not routinely recorded as a part of the original study and are, therefore, not reported. The mean starting dose of amisulpride was 253.8 mg/day and the mean dose of amisulpride over the entire 8-week study duration was 623.9 mg/day. The most commonly used concomitant medications were trihexyphenidyl, promethazine 
Treatment effectiveness and amisulpride dose
The primary analysis endpoint, a $50% decrease in PANSS negative score from baseline to week 8, was achieved by 34.6% of patients (Table 3 ). In addition, a $20% decrease in PANSS negative score from baseline to week 2 was achieved by 34.6% of patients. However, it should be noted that not all of the patients who achieved a response at week 2 also achieved a response at week 8; six patients with a response at week 2 and three patients without a response at week 2 achieved a $50% decrease in PANSS negative score at week 8. In addition, the kappa coefficient for agreement between response at week 2 and response at week 8 was 0.490, indicating a moderate agreement between the two endpoints (P=0.012). Furthermore, $20% and $50% decreases in PANSS total score from baseline to weeks 2 and 8, respectively, were both achieved by 50% of patients.
Patients who achieved $50% decrease in PANSS negative score from baseline to week 8 received a lower average dose of amisulpride during week 8 compared with those who did not achieve this endpoint; 481.2 versus 704.1 mg/day (Table 3) . In contrast, patients who did and did not achieve a $20% decrease in PANSS negative score from baseline received a comparable average dose of amisulpride during week 2.
A steady decrease in PANSS total score and negative symptom scores from baseline was observed at weeks 2, 4 and 8 and mean PANSS positive score was low at baseline and exhibited a reduction during the study (Figure 1 ). Mean PANSS total score and negative subscale score were significantly reduced by 50.3% and 45.2%, respectively, from baseline to week 8 (Table 3 ; P,0.001). The decrease in mean PANSS negative and total score from baseline to weeks 2, 4 and 8 corresponded to a decrease in mean CGI-S score over the same study time points (Figure 2 ). The associated reduction of mean CGI-S score from baseline to week 8 was 1.9 (36.5%) ( Table 3) .
The individual seven items of the PANSS negative symptom score all decreased between baseline and week 8 ( Table 3 ). The greatest reductions from baseline to week 8 were observed for passive/apathetic social withdrawal, blunted affect and emotional withdrawal. In addition, all items of the PANSS negative symptom score decreased from baseline to weeks 2 and 4 of amisulpride treatment (Figure 3 ).
safety
Treatment-related AEs were experienced by 42.3% of the patients with predominantly negative symptoms included in this analysis (Table 4 ). The most common treatment-related AEs were blood prolactin increase (15.4%) and extrapyramidal disorder (15.4%). Weight gain was uncommon, and observed in one patient only. No patients experienced a serious AE.
Discussion
The negative symptoms of schizophrenia have a deleterious effect on the lives of patients and their caregivers, and society. [4] [5] [6] [7] [8] [9] Despite this, effective treatment strategies for reducing negative symptoms are currently an unmet need, and data on the use of amisulpride for treatment of patients with predominantly negative symptoms are relatively scarce, particularly in Chinese patients. This subanalysis of the ESCAPE study found that amisulpride is effective for the treatment of patients with predominantly negative symptoms of schizophrenia, and is relatively well tolerated. A $50% reduction in PANSS negative score from baseline to week 8 was achieved by 34.6% of the patients included in this analysis, and a reduction in the PANSS negative subscale scores over weeks 2, 4 and 8 was also observed; with a 45% reduction observed from baseline to week 8. Furthermore, the reduction in PANSS negative score over the duration of the study appeared to correspond to a clinically meaningful reduction of 1.9 points in mean CGI-S score from baseline to week 8.
In the present study, 50% of patients with predominantly negative symptoms of schizophrenia treated with amisulpride for 8 weeks achieved $50% reduction in PANSS total score from baseline to week 8. This is ,66.1% of patients in the full ESCAPE study analysis, and the 65.3% of patients from a European study who received amisulpride for 6 months, who achieved this endpoint. 27, 28 However, these previous studies included patients with mixed and predominantly positive symptoms, which limits the comparison as it is well accepted that amisulpride is more effective at reducing positive symptoms of schizophrenia than negative symptoms. In addition, previous studies of amisulpride in patients with predominantly negative symptoms used the Scales for the Assessment of Negative/Positive Symptoms (SANS), making comparison of changes in PANSS total score against these studies difficult. 21, 24, 29 The present study also showed amisulpride is effective in patients with predominantly negative symptoms as early as week 2 of treatment, with 50% of patients achieving an early response ($20% decrease in PANSS total score from baseline to week 2). However, it should be noted that not all patients who achieved an early response at week 2 went on to achieve a $50% reduction in PANSS total score at week 8.
Randomized controlled trials conducted in patients with predominantly negative symptoms of schizophrenia have shown amisulpride to be more efficacious than placebo for the reduction of negative symptoms at doses of 50, 100 and 300 mg/day. 21, 24, 29 After converting between SANS total and PANSS negative scores using published conversion equations 30 these previous studies reported reductions in negative symptoms equivalent to decreases in PANSS negative score from baseline of ~46.2%, 32.7%, 31.9%, 41.3% and 40.1% for amisulpride 300 mg/day for 6 weeks, 100 mg/day for 6 weeks, 12 and 24 weeks and 50 mg/day for 12 weeks, respectively. The present study found an average reduction in PANSS negative symptom score from baseline to week 8 of 45.2%, which is similar to the previous findings after amisulpride 300 mg/day for 6 weeks, or a lower 100 mg/day dose for 24 weeks. 21, 24 The average 8-week dose of amisulpride used in the present study was 623.9 mg/day, which is higher than 50-300 mg/day as recommended for the treatment of negative symptoms in the amisulpride labeling and as used in previous randomized controlled trials. 21, 24, 29 However, a previous Chinese 10-week single-arm study reported suboptimal efficacy of amisulpride 100-300 mg/day in Chinese schizophrenia patients with predominately negative symptoms, and indicated that due to inadequate control of positive symptoms under the low-dose treatment, a higher dose may be beneficial. 31 In addition, an analysis of dose-related effects of amisulpride concluded that doses of amisulpride between 400 and 650 mg/day are most appropriate for the treatment of negative and depressive symptoms in patients with an acute exacerbation of schizophrenia, and this finding is close to the dose range reported in the present analysis for patients with predominantly negative symptoms of schizophrenia. 32 The relatively high average amisulpride dose used for negative patients in the ESCAPE study likely reflects the nonrandomized nature of the study, in which the dose of amisulpride was not set by treatment group and was titrated based on individual patient response to treatment. Interestingly, patients who achieved a $50% reduction in PANSS negative score at week 8 in this analysis received a lower average dose of amisulpride during week 8 (481.2 mg/day) versus those not achieving a response (704.1 mg/kg). This may suggest that for patients with negative symptoms who do not achieve an optimal respond to amisulpride there is no additional benefit of increasing the dose past a threshold of around 550 mg/day. In addition, higher doses of amisulpride have been shown to reduce dopamine transmission, and it is, therefore, possible that at high doses a dopamine blockade induces secondary negative symptoms and causes the relationship between lower reductions in PANSS negative score and higher dose of amisulpride observed in this analysis. 33 This result warrants further investigation.
The higher dose of amisulpride used in this study was associated with a modestly higher incidence of AEs versus previous studies which used 50-300 mg/day, particularly a higher incidence of extrapyramidal disorder (15.4% vs 4.0%), which is also reflected in the use of anti-cholinergic drugs in 23.1% of patients. 34 In contrast, the incidence of weight gain found in this analysis was similar to the previous clinical trials in patients with predominantly negative symptoms using 50-300 mg/day (3.4% vs 4.0%). 34 The incidence of hyperprolactinemia associated with amisulpride treatment observed in this study was lower than previous findings which reported rates ~40%-85%, and was also lower than the 
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amisulpride for negative symptoms of schizophrenia incidence observed in the primary analysis of the ESCAPE study (25.9%). 27, 35 This result is difficult to explain and warrants future investigation, although it may be related to the characteristics of the patients selected for this subanalysis.
A previous comprehensive meta-analysis of treatments for the negative symptoms of schizophrenia showed that almost all available interventions led to a significant reduction in negative symptoms; however, the reduction in negative symptoms did not translate to a clinical benefit as assessed by CGI-S score (although the majority of studies included in the meta-analysis enrolled patients with mixed or predominantly positive symptoms). 20 In contrast, the present analysis observed a decrease in mean CGI-S score of 1.9 between baseline and week 8 as well as a significant reduction in PANSS negative symptom score, which suggests a meaningful clinical benefit of amisulpride treatment in addition to a reduction of negative symptoms.
Notable heterogeneity in the response to amisulpride was observed in this study, with 34.6% of patients achieving a rapid reduction ($20%) in PANSS negative score at week 2, and 34.6% of patients achieving a $50% reduction in PANSS negative score from baseline to week 8. Such heterogeneity of treatment response to antipsychotic medications is one of the fundamental challenges in the treatment of schizophrenia. 36 Interestingly, previous research suggests that patients who achieve ,20% reduction in PANSS total score from baseline to week 2 of treatment are unlikely to achieve a $50% reduction in PANSS total score between weeks 4 and 12.
37 Furthermore, one previous pooled analysis also found significant heterogeneity in treatment response to amisulpride for patients with predominantly negative symptoms, and observed a correlation between severity of symptoms at baseline and response to treatment. 38 Interestingly, in this analysis no difference in baseline severity of schizophrenia was observed for patients who did or did not achieve $50% reduction in PANSS total score from baseline to week 8 (data not shown).
One of the key strengths of this analysis is the reduced potential for pseudospecificity (difficulty in separating changes in primary and secondary negative symptoms) by including only patients with predominantly negative symptoms. This gives confidence that the reduction in negative symptoms observed was a true effect and not secondary due to a reduction in positive symptoms. Several limitations of this study also deserve mention; including the relatively small number of patients and that this was a post hoc subanalysis, both of which limit the strength of evidence of the results. In addition, this study was an investigation of amisulpride treatment over an acute duration of 8 weeks, which, therefore, used PANSS to assess treatment response. [39] [40] [41] Longer-term assessment of social functioning endpoints over 6 months to 1 year would be of value to assess patient response and recovery and will be the subject of future research. [39] [40] [41] Nonetheless, data on the treatment of Chinese patients with predominantly negative symptoms of schizophrenia are scarce, and therefore, this analysis is of value to health care professionals in China.
Conclusion
This subanalysis of the ESCAPE study suggests that 8 weeks' treatment with amisulpride is effective for the treatment of Chinese patients with predominantly negative symptoms of schizophrenia, and results in a reduction of negative symptoms as well as a clinically meaningful benefit to patients as measured by reduction in CGI-S. In addition, amisulpride was relatively well tolerated in these patients, even at higher than recommended doses. Although the present analysis included a relatively small number of patients, the findings warrant further investigation.
